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Abstract of JP2002352982 

PROBLEM TO BE SOLVED: To prolong 
the service life of a lamp farther rather than 
by the conventional control method, in 
which lamp voltage has been made to 
increase gradually in passage of time 
(passage of years). SOLUTION: It is 
constituted with a lamp La, which has a 
pair of electrodes and has the characteristic 
that impedance changes so that power 
consumption becomes almost fixed, a 
direct-current power supply DC, a DC-DC 
converter 11, which steps-down the direct- 
current voltage from this direct-current 
power supply DC, switching elements Ql 
to Q4 provided in between this and lamp 
La, and the like. Furthermore, it is 
constituted with a DC- AC converter 12, 
which converts the electric power from the 
DC-DC converter 11 into alternate current 
electric power, and supplies it to lamp La 
by switching operation of the switching 
elements Ql to Q4, and a control part 13, 
which controls operating of the switching 
elements Ql to Q4 and the like, so that it 
becomes an alternate frequency, which 
makes a metal that is vaporized inside the 
lamp La at starting and regular lighting 
adhere to the tip portion of each electrode, 
and grow up into a projection. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The lamp which has the property that an impedance changes so that it may 
have the electrode of a pair and power consumption may become almost fixed, The 
direct current voltage from DC power supply and these DC power supply A pressure 
up or a DC-DC conversion means to lower the pressure, It is constituted by two or 
more switching elements interposed between this DC-DC conversion means and said 
lamp. By the switching operation of these switching elements It has a DC-AC 
conversion means to change the power from said DC-DC conversion means into 
alternating current power, and to supply said lamp. The switching element of this 
DC-AC conversion means The power unit characterized by operating so that it may 
become the alternation frequency which the metal stearrHzed inside said lamp is 
made to adhere to a part for each point of the electrode of said pair at the time of 
starting and a stationary point LGT, and is grown up into a projection. 
[Claim 2] It is the power unit according to claim 1 which the electrode of said lamp has 
fixed heat capacity, and is characterized by changing to the frequency into which the 
projection which grows up into a part for each point of the electrode of said pair when 
lamp voltage is in rated lamp voltage or rated range, and the same projection are 
grown up if said alternation frequency changes out of the rated range where lamp 
voltage contains rated lamp voltage from rated lamp voltage. 

[Claim 3] It is the power unit according to claim 2 which is equipped with a detection 
means to detect lamp voltage, and is characterized by said alternation frequency 
changing according to the detection result of said detection means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the power unit for making a lamp with 

the electrode of a pair turn on. 

[0002] 

[Description of the Prior Art] It is constituted by two or more switching elements in 
which the direct current voltage from the lamp which has the electrode of a pair 
conventionally, DC power supply, and these DC power supply was interposed between 



a pressure up or the DC-DC converter whose pressure is lowered, and this DC-DC 
converter and lamp, and the power unit equipped with the DC-AC converter which 
changes the power from a DC-DC converter into alternating current power, and is 
supplied to a lamp by the switching operation of these switching elements is proposed 
variously, and it is marketed again. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, in the case of a lamp with the 
electrode of a pair, the amount of [ of each electrode ] point wears out in a change 
with the passage of time (many years past). This situation is shown in drawing 7 . As 
shown in drawing 7 (a) at the time of the early stages of a lamp, a part for the point of 
each electrode EL is set as predetermined die length, a part for each point is left 
predetermined distance D1, and an inter-electrode distance is the distance D1. For 
the inter-electrode temperature gradient etc., this distance D1 wears out, as shown in 
drawing 7 (b) by the amount of [ of each electrode EL ] point, and it changes with 
lighting frequencies to the distance D2 longer than the above D1. Thus, since the 
illuminance of a lamp changed and the problem of CHIRATSUKI arose when an 
inter-electrode distance became long gradually, in the former, lamp voltage was made 
to increase gradually with time, and the control approach which prolongs the life of a 
lamp was taken. 

[0004] In addition, CL of drawing 7 is a metal coil. Moreover, the distance D2 of 
drawing 7 (b) is the die length at the time of the lamp end of life which cannot raise 
lamp voltage more than this by various reasons. 

[0005] This invention is made in view of the above-mentioned situation, and aims at 
offering the power unit which can prolong the life of a lamp further rather than the 
conventional control approach to which lamp voltage is made to increase gradually 
with time. 
[0006] 

[Means for Solving the Problem] The power unit of invention according to claim 1 for 
solving the above-mentioned technical problem The lamp which has the property that 
an impedance changes so that it may have the electrode of a pair and power 
consumption may become almost fixed, The direct current voltage from DC power 
supply and these DC power supply A pressure up or a DC-DC conversion means to 
lower the pressure, It is constituted by two or more switching elements interposed 
between this DC-DC conversion means and said lamp. By the switching operation of 
these switching elements It has a DC-AC conversion means to change the power 
from said DC-DC conversion means into alternating current power, and to supply said 



lamp. The switching element of this DC-AC conversion means It is characterized by 
operating so that it may become the alternation frequency which the metal 
stearrHzed inside said lamp is made to adhere to a part for each point of the 
electrode of said pair, and is grown up into a projection at the time of starting and a 
stationary point LGT. 

[0007] Invention according to claim 2 has heat capacity with the fixed electrode of 
said lamp in a power unit according to claim 1, and if said alternation frequency 
changes out of the rated range where lamp voltage contains rated lamp voltage from 
rated lamp voltage, when lamp voltage is in rated lamp voltage or rated range, it will be 
characterized by changing to the frequency into which the projection which grows up 
into a part for each point of the electrode of said pair, and the same projection are 
grown up. 

[0008] Invention according to claim 3 is equipped with a detection means to detect 
lamp voltage, in a power unit according to claim 2, and said alternation frequency is 
characterized by changing according to the detection result of said detection means. 
[0009] 

[Embodiment of the Invention] (The 1st operation gestalt) The block diagram of the 
power unit of the 1st operation gestalt which drawing 1 requires for this invention, 
drawing 2 , and drawing 3 are the explanatory views of the relation between an 
inter-electrode distance and lamp voltage. 

[0010] The power unit of the 1st operation gestalt is the so-called discharge lamp 

lighting device constituted by DC power supply DC, Lamp La, DC-DC converter 11, 

the DC-AC converter 12, and the control section 13, as shown in drawing 1 . 

[001 1] Lamp La has the electrode EL of a pair (refer to drawing 2 (a)), and it has the 

property that an impedance changes so that power consumption may become almost 

fixed. 

[0012] DC-DC converter 11 is the so-called pressure-lowering chopper constituted 
by a transformer PT 1 1, a switching element ( drawing 1 FET) Q1 1, an inductor L1 1, 
diodes D111 and D112, capacitors C111 and C112, and resistance R111-R113, and 
lowers the pressure of the direct current voltage from DC power supply DC by the 
switching operation of a switching element Q1 1. In addition, a DC-DC converter may 
be constituted by the pressure-up chopper which carries out the pressure up of the 
direct current voltage from DC power supply DC. 

[0013] The DC-AC transducer 12 is the so-called inverter constituted by the 
inductors L121 and L122 and capacitor C12 which were formed during the node of 
each [ these ] series circuit besides the switching elements Q1-Q4 of the full bridge 



configuration interposed between DC-DC converter 1 1 and Lamp La, by the switching 
operation of switching elements Q1-Q4, changes the power from DC-DC converter 
1 1 into alternating current power, and supplies it to Lamp La. However, a substrate is 
the MOSFET connected inside and each of switching elements Q1-Q4 has the 
structure where antiparallel connection of the parasitism diode is carried out. 
Moreover, as an example, switching elements Q1-Q4 are controlled so that switching 
elements Q1 and Q4 and switching elements Q2 and Q3 turn on / turn off by turns. 
[0014] A control section 13 is constituted by the chopper control section 130 and the 
inverter control section 136, and performs ON / off control of each switching element 
of DC-DC converter 11 and the DC-AC transducer 12. The chopper control section 
130 is equipped with the constant current control circuit 131, the constant power 
control circuit 132, the after [ lighting ] release power surge circuit 133, the no-load 
release armature-voltage control circuit 134, and Q11 drive circuit. In it being 
fundamental (short-term), detect lamp voltage from the output of DC-DC converter 
1 1 , and a lamp current is detected from resistance R1 1 3. The output power of DC-DC 
converter 11, i.e., the power consumption of Lamp La, is supervised, and ON / off 
control of a switching element Q11 are performed so that the power may turn into 
predetermined power. On the other hand, the inverter control section 136 performs 
ON / off control of switching elements Q1-Q4. 

[0015] Here, the amount of [ of each electrode EL of Lamp La ] point wears out in 
aging. For this reason, with the 1 st operation gestalt, at the time of starting and a 
stationary point LGT, as shown in drawing 2 , the inverter control section 136 carries 
out ON/OFF control of the switching elements Q1-Q4 so that it may become the 
alternation frequency which the metals (for example, electrode material: tungsten 
etc.) steam-ized inside Lamp La are made to adhere to a part for the point of each 
electrode EL, and is grown up into Projection P. 

[0016] For example, when lamp voltage is rated lamp voltage in the case of the 
high-pressure mercury lamp of 120W and 150W system, ON/OFF control of the 
switching elements Q1-Q4 is carried out so that it may become the alternation 
frequency of 170Hz. 

[001 7] Thereby, the inter-electrode distance D1 at the time of the early stages of the 
lamp shown in drawing 2 (a) changes with projections P to the distance DO shorter 
than the D1 , as shown in drawing 2 (b) at the time of stability. And as shown in drawing 
2 ( c ), even if it becomes the distance D2 at the time of the end of life when an 
inter-electrode distance except Projection P takes the above-mentioned 
conventional control approach, an inter-electrode distance becomes D2' shorter than 



the D2 by Projection P. Therefore, the life of a lamp can be prolonged until an 
inter-electrode distance changes from D1 to D2 through DO and D2' and an 
inter-electrode distance changes from D2' to D2, since Lamp La can be made to turn 
on as usual. 

[0018] On the other hand, since an inter-electrode distance changes from D1 to D2 
through DO and D2\ the chopper control section 130 performs ON/OFF control of a 
switching element Q1 1 so that lamp voltage may be changed with time, as shown in A 
of drawing 3 . That is, at the time of the distance D1 of drawing 2 (a), while performing 
ON/OFF control of a switching element Q11 and changing from distance D1 to the 
distance DO of drawing 2 (b) so that lamp voltage may turn into rated voltage Vla1, 
ON/OFF control of a switching element Q11 is performed so that lamp voltage may 
fall gradually in VlaO. and after the condition of drawing 2 (b) continues for a while as a 
stationary phase, an inter-electrode distance should pass DDO to2' — while changing 
to D2, lamp voltage should pass Vla1 from VlaO — ON/OFF control of a switching 
element Q11 is performed so that it may go up gradually to the lamp voltage Vla2 at 
the time of the conventional end of life. In addition, PA1 in drawing 3 shows the 
example of change of the lamp voltage by the conventional control approach. 
[0019] As mentioned above, according to the 1st operation gestalt, the life of a lamp 
can be further prolonged rather than the conventional control approach to which lamp 
voltage is made to increase gradually with time. In the minimum distance DO during the 
projection P of two electrodes EL, since the focus of a reflecting mirror is located at 
this core, without stabilizing arc discharge and causing gap (CHIRATSUKI) of that 
center position, an illuminance maintenance factor is stabilized. Moreover, since lamp 
voltage is maintained, it becomes longer lasting than usual. 

[0020] (The 2nd operation gestalt) Drawing 4 is the block diagram of the power unit of 
the 2nd operation gestalt concerning this invention. 

[0021] The power unit of the 2nd operation gestalt is a power unit for liquid crystal 
projectors as shown in drawing 4 , is equipped with DC power supply DC (they are 
rectification and the smooth circuit which ** about AC power supply in this case), and 
Lamp La like the 1st operation gestalt, and also it is equipped with DC-DC converter 
21, the DC-AC converter 22, and the control section 23 as difference with the 1st 
operation gestalt. However, the electrode EL of Lamp La has fixed heat capacity. 
[0022] DC-DC converter 21 is a pressure-lowering chopper constituted by a 
switching element (for example, FET) Q21, an inductor L21, diode D21, a capacitor 
C21, and resistance R21, and lowers the pressure of the direct current voltage from 
DC power supply DC by the switching operation of a switching element Q21. 



[0023] The DC-AC transducer 22 is an inverter constituted by the inductor L22 
prepared during the node of each [ these ] series circuit besides the switching 
elements (for example, FET) Q1-Q4 of the full bridge configuration interposed 
between DC-DC converter 21 and Lamp La, by the switching operation of switching 
elements Q1-Q4, changes the power from DC-DC converter 21 into alternating 
current power, and supplies it to Lamp La. Moreover, it is constituted by the DC-AC 
converter 22 by the ignitor 221 (an internal configuration is simple illustration) which 
impresses a high-voltage pulse to Lamp La by ON of the below-mentioned SSS, SSS 
and resistance R222, and the capacitor C222, and the actuation section 222 which 
operates an ignitor 221 at the time of starting is formed in it. 

[0024] A control section 23 The lamp current detection block 230, the lamp voltage 
detection block 231, the power operation block 232, the synchronizing signal control 
block 233, the quenching block 234, the pressure-lowering chopper control block 235, 
the lighting distinction block 236, the polarity-reversals control block 237 And it is 
what is constituted by the full bridge control block 238 etc. and performs ON / off 
control of each switching element of DC-DC converter 21 and the DC-AC transducer 
22. Perform the same control as the control section 1 3 of the 1 st operation gestalt, 
and also for example, as a description of the 2nd operation gestalt So that an 
alternation frequency may be changed to the frequency into which the projection 
which grows up into a part for the point of each electrode EL when lamp voltage is in 
rated range, and the same projection are grown up, if the detected lamp voltage 
changes out of a predetermined rated range containing rated lamp voltage ON / off 
control of switching elements Q1-Q4 are performed. 

[0025] Here, by the conventional control approach mentioned above, a lamp is used in 
the rated range of 80 - 120% of rated lamp voltage. However, in real use, when lamp 
voltage separates from the rated range, it deteriorates for a temperature gradient 
inter-electrode in the configuration of the electrode section of a lamp, and such a 
case — being repeated — it is alike and takes, and the life of a lamp will become 
shorter, if CHIRATSUKI comes to arise on a lamp and it lengthens on it. 
[0026] On the other hand, in the case of the lamp of 150W system, in the 
above-mentioned rated range, Projection P can be stabilized and grown up into a part 
for the point of each electrode EL by control to the switching elements Q1-Q4 of the 
1 st operation gestalt, for example, but if it exceeds conversely, a projection will stop 
easily growth of a projection becoming unstable if less than the rated range, and being 
able to grow up. 

[0027] So, with the 2nd operation gestalt, a control section 23 receives switching 



elements Q1-Q4. In performing the same control as the 1st operation gestalt when 
the detected lamp voltage is in rated range, and being less than rated range Since the 
temperature of each electrode EL falls rather than that in rated range, so that the 
temperature of each electrode EL may be set to level equivalent to it in rated range 
Since the temperature of each electrode EL rises rather than that in rated range in 
exceeding rated range while performing control to which an alternation frequency is 
changed to the higher one, control to which an alternation frequency is changed to the 
lower one is performed so that the temperature of each electrode EL may be set to 
level equivalent to it in rated range. 

[0028] For example, when lamp voltage is less than rated range in the case of the lamp 
of 120W and 150W system, an alternation frequency is changed to 400Hz from 170Hz, 
and when exceeding rated range, an alternation frequency is changed to 80Hz from 
170Hz. 

[0029] As mentioned above, since the temperature of each electrode EL is set to level 
equivalent to it in rated range even if according to the 2nd operation gestalt it is used 
in the condition of having separated from rated range even if lamp voltage separates 
from . rated range or, Projection P can be stabilized and grown up into a part for the 
point of each electrode EL. While being able to control by this that CHIRATSUKI 
arises on a lamp, it can prevent the life of a lamp becoming shorter. 
[0030] In addition, although lamp voltage has the composition of changing an 
alternation frequency to the frequency into which the projection which grows up into a 
part for the point of each electrode, and the same projection are grown up, with the 
2nd operation gestalt when lamp voltage is in rated range if it changes out of the rated 
range containing rated lamp voltage When not only this configuration but lamp voltage 
changes from rated lamp voltage, and lamp voltage is rated lamp voltage, the 
configuration of changing an alternation frequency to the frequency into which the 
projection which grows up into a part for the point of each electrode, and the same 
projection are grown up may be used. The effectiveness as the 2nd operation gestalt 
that this configuration is also the same will be acquired. And this can be said also in a 
lamp with what kind of heat capacity. For example, what is necessary is just to change 
an alternation frequency, i.e., the lighting frequency to a lamp, to 170Hz, when making 
the lamp of 120W system turn on by 130W. Moreover, with a certain kind of lamp, 
brightness adjustment is attained by modification of a lighting frequency. 
[0031] (The 3rd operation gestalt) By the conventional control approach, the lighting 
frequency was being fixed to 1 70 etc.Hz etc. regardless of change of lamp voltage. For 
this reason, with the rise of lamp voltage, arc discharge is not stabilized but gap 



(CHIRATSUKI) of that center position arises. Moreover, since the power consumption 
of a lamp is fixed, a lamp current decreases by the rise of lamp voltage, and an 
illuminance also decreases. 

[0032] So, with the 3rd operation gestalt, the control which turns on / turns off 
switching elements Q1-Q4 so that an alternation frequency may be changed 
according to the detection result of lamp voltage, for example to the control section 
of the power unit of the 1st or 2nd operation gestalt is applied, that is, the alternation 
frequency (drawing lighting frequency) which stabilizes and grows up Projection P into 
a part for the point of each electrode EL according to the detection result of lamp 
voltage as shown in B of drawing 5 — a time check — as it is made to change-like and 
is shown in drawing 6 along with the rise of lamp voltage, the lamp power C is raised 
and the control which suppresses the fall of the lamp current D is applied. In addition, 
PA2 in drawing 5 shows the example of change of the lighting frequency by the 
conventional control approach, and PA4 and PAS in drawing 6 show the example of 
change of the lamp power by the conventional control approach, and a lamp current, 
respectively. 

[0033] According to control of this 3rd operation gestalt, the illuminance of a lamp can 
also be stabilized, while being stabilized and being able to generate a projection. 
[0034] 

[Effect of the Invention] The lamp which has the property that an impedance changes 
so that from the above thing, and according to invention according to claim 1 it may 
have the electrode of a pair and power consumption may become almost fixed, The 
direct current voltage from DC power supply and these DC power supply A pressure 
up or a DC-DC conversion means to lower the pressure, It is constituted by two or 
more switching elements interposed between this DC-DC conversion means and said 
lamp. By the switching operation of these switching elements It has a DC-AC 
conversion means to change the power from said DC-DC conversion means into 
alternating current power, and to supply said lamp. The switching element of this 
DC-AC conversion means Since it operates so that it may become the alternation 
frequency which the metal steam-ized inside said lamp is made to adhere to a part for 
each point of the electrode of said pair at the time of starting and a stationary point 
LGT, and is grown up into a projection Until the distance during the projection which 
grew up into a part for the point of each electrode changes to an inter-electrode 
distance corresponding to the conventional life The life of a lamp will be extended until 
the distance during a projection turns into an inter-electrode distance corresponding 
to the conventional life even if an inter-electrode distance except a projection turns 



into an inter-electrode distance corresponding to the conventional life since a lamp 
can be made to turn on as usual. That is, the life of a lamp can be further prolonged 
rather than the conventional control approach to which lamp voltage is made to 
increase gradually with time. 

[0035] Invention according to claim 2 has heat capacity with the fixed electrode of 
said lamp in a power unit according to claim 1. Said alternation frequency If it changes 
out of the rated range where lamp voltage contains rated lamp voltage from rated 
lamp voltage Since it changes to the frequency into which the projection which grows 
up into a part for each point of the electrode of said pair, and the same projection are 
grown up when lamp voltage is in rated lamp voltage or rated range Whether lamp 
voltage changes from rated lamp voltage or lamp voltage changes out of rated range 
Since the temperature of each electrode is set to rated lamp voltage or the same level 
as it in rated range, a projection can be grown up into a part for the point of an 
electrode like the case where lamp voltage is in rated lamp voltage or rated range. 
[0036] Since according to invention according to claim 3 it has a detection means to 
detect lamp voltage, in a power unit according to claim 2 and said alternation 
frequency changes according to the detection result of said detection means, a 
projection can be grown up into a part for the point of an electrode more 
accommodative. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the power unit of the 1st operation gestalt 
concerning this invention. 

[Drawing 2] It is the explanatory view of the relation between an inter-electrode 
distance and lamp voltage. 

[Drawing 3] It is the explanatory view of the relation between an inter-electrode 
distance and lamp voltage. 

[Drawing 4] It is the block diagram of the power unit of the 2nd operation gestalt 
concerning this invention. 

[Drawing 5] In the 3rd operation gestalt, it is the explanatory view of the control 
applied to the control section of the power unit of the 1st or 2nd operation gestalt. 
[Drawing 6] In the 3rd operation gestalt, it is the explanatory view of the control 
applied to the control section of the power unit of the 1st or 2nd operation gestalt. 
[Drawing 7] It is drawing showing signs that the amount of [ of each electrode ] point 



wears out in aging in a lamp with the electrode of a pair. 
[Description of Notations] 
DC DC power supply 
La Lamp 

11 21 DC-DC converter 
1 2.22 DC-AC Converter 
1 3 23 Control section 



(19) H*jiH»flFtf (JD (12) H 4# 1^ ^ ^ (A) (H)ftffmH&W#^ 

#$§2002 -352982 
( P2002 — 352982A) 
(43)^H H ¥^14^12^ 6 H (2002. 12. 6) 



(51)IntCL 7 

H0 5B 41/24 

HO 1 J 61/54 

H 0 2 M 7/48 



■unn* 



F I 

H 0 5 B 41/24 

H 0 1 J 61/54 

H0 2M 7/48 



f-W(*#) 
K 3K0 7 2 
Z 5 H 0 0 7 
P 
Y 



^5E»^ »*«©»3 OL (£7 H) 





f$iB2001 - 158334C P2001 - 158334) 


(71) MKA 


OO0OOJ832 












5pJ5£l3*f 5 n 28 H (2001. S. 28) 




*B^WK*A*n*1048#* 






(71)ffl®A 


000244040 








^^--> 3 j-JVX^&A&tt. 








AIRJSAIEmiS;ilt5iSr«3Ta 9S14^ 






(72)58W# 










*IKJ&nj|rfc*¥r l !*1048#Jfi #T*X 














(74)«aA 


iooos/767 








#Bfcfc H/ll Sfff (*1#) 











(54) [&w<D&m mmmm 



(57) 

[Pli ] y y7W±ZW% ( ) mm* Kttiras 
•frS«£3|W)iWW5rffiJ: 0 9 yrojwfrfcs 4>£®or 

-r. 

i£^fiE£&&BE^&DC-DC:3>v\-— ^ 1 lfc. .1*1 
La? ^r<Ort»T^^L/S^RS:#1ta^)5fe*SaS» 




!(2) 002-3 52982 (P2002-352982A) 



^ -i >v ^-y^mmz x *) . mfifiD c - d c ^ei^a 
fr^nnti Z3mmjiiz3m t Tfrie^ yy%zm&-t& 

cdxj y^yymi-M. ttmma&wgsStfm. mi 

m^^znm^xmmz^^h^mm^mz^h 

k . 9 ^ r«E*^fS7 y T «JE£ fcttsaSKfflrtT-* 

a. mz£&mwimmsmtii^&nmimimzj&tx 

[0001] 

7 yy°Zj!ffiZ-£2>tcibcommmWlzffl-t& hcr,X'h 

&. 

[0002] 

nut. z\<mMMmfrbnm^MB*ft&£teiz&&. 

•f&DC-'DCayj^— ?b s ;^DC-DC3WC- 

?t5y7bcDmzftmztit:M®.<?)X'( vi-y^m? 

^tStf^J; 1 ?, DC-DC3yA-^(5,tf)ttlji$a( 
tCSHII Lt7 D C - A C ^JUS k £ 

[0003] 

seihd i MtixmmfficovmrfznmMD i kstot^ 

313: if *liEL<7)5feW^l7 (b) \,Z 

^ti^C^tv^, ±ED1 J:0fcSv^iE«ID2tc 



X^ti. 

[0 0 04] mi<r>CU±'&Jgm<7)a4)VX°fo 
h. ifc, M7 (b) cDgatD2J2. 5^rtffSl* 

jm$v>fk%x'fo&. 

[0005] iMsmmzmn-xKZtit^n 
Tb<o. ? yym±z%mmz&« taaans ^hmm 
mwrfrmx vbyymmftzzMzmii-rzb&x'Z 

[0006 ] 

*>, immJ]t>nm—%.t%&J: 5 \zA y^-yyxifi 
«a»»6<0l£iK«E*#E* fcliWE-*-* DC-DC^ 

m^&t, zoDc-Dc^m^&tmiuyytom 
dti^cox^f -yf-y^sR^^-f vi-yrwimzx*). 

MiSD C - D C^#S*^<7)«^Sr3c3S[«*^^L 
T boIB5 y7tffi»t SDC-A C3S«¥8 k . 

*3 itfJEftjiSam, Baffin yy'<7)^xM^ittt^m 

*m&-tt<vmmn&im&Mzttmz-&x2mizf&& 
*. 

[0007] HWKS2IEtt<0»^tt. If^Jl 1 lfi«i^« 

^ & fziifetey yy°m&Z'kts%.fe®mmz^kt& 

^^tcffia-^mfii^^gp^HcjjJc^^^k r 
mc»mmzfc%2-£&mmLiz$>tt.-t%> z t zmmti- 

[0008] 89*a3SEtt^|HBtt. ft*Jl 2iei)JO* 
3Wt-rsik&«P«k-r4. 

[0009] 

[ ft9&4tjttaJBfB ] < ® l ^Jlfi^® ) M l (±*5I H J{: 
^SHlHit®ffioSi!^SOffifi£l2. 02, H3(im 
ffi^osgM k 9 yy°n& k <a Wflto»8JJB|-c & * . 

[ o o i o ] m i mmmm<7)9Mmmt. m i £^-r <t 

ttSSmaSDC. 5y7La, DC-DC3yA- 
^11, DC-AC3E«KS1 2*J«tlf«!HHIffll 3fc«t0 

[00 11] 5y7Lalt -M^«®ELSr1f*> (0 
2 ( a ) #!H) , M»«7J^'(5{J'-^k ts:h i. o fcA y 

\i-yyxtp^cthw^k^x^h. 
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[00 12]DC-DC3yn*-?llH h?>XP 
Til, yj-y-rmi- (HlTfctFET) Ql 1. 
-f y?7 1 , ^^--HDlll, D112, a 

yfytc ill, c l l 2fc4tfffifitRl ll-Rl 

0S8W«tDC*»4>^)lSaE«E^^>f -yf-^^F-Q 1 1 

DC-DC3yA'-^ii K8MEaiDC3&>/9<?5a3tt«E 

[00 13] DC-AC«1 2(4. DC-DC3V 

a-? 1 1 tyyy'Latcomiz-frskZtitzyjuyv v 
i?m$L<r)x4 -yf-y^B^Ql~Q40{5*\ -Ift^CO 
#E^J0K<7)tm'±fra^iSft^^^ yy??i, i 2 

1, Ll22fcitf3yT>- , fCl2^±91fl&£*x!> 
^*>(9>^.-f yA-;y"C*-5T. X-f •yf-y^'S^Ql — 
QAOiX-i y^y^mmzX 0 . DC-DC3^W 
1 1 *^^m^3^3ES[«*^SmLT5>rLa^«|& 
tStOTliS. ^X, ^7fy^lfQl-Q4 

SIF E TX'h 0 . *- Yim&MWGteti* 

^Q1~Q4(4. X-f •yf-yT'^Ql , Q4fc^7 
fy/IfQ2, Q 3 £A i 3>c5ti7j"i / / / 5f> r "^"-!> 4 d (C 

[0014] %mU 1 3(4. f- g >y->*ffl$m 1 3 0*5 J: 
V4y^-?®m&13 6iZ&*)ffif&Ztl, DC-DC 
ay^—? 1 l&it/DC-AC^j&m 2<?)#XW >y 

'•WVmi 3011 5£«8ffilttli|ft 1 3 1 . 
0ft 1 3 2 . ^J:Tf*»»C«E±#llISS 13 3. MM^M 
ftWEWWEIRl 3 4t>4tfQl lgBi&HMtfii.. a 
*« (S8JW) K(4. DC-DCrjyy-?-^ 1 KOffi* 
jK>5xr*E£*iasu fiiSRl 1 3*^5y7«S 
Sr^ftLT. DC-DcayA-^i lOiUTWi. o 

^^ia^^f-yfy/iFQi ico^y/^y%\\ 

V^S^FQ 1 —Q4<?)*y/*7mm*'fio . 
[0 0 15] .l-IT. 7^TLa£0#mfiiEL<0^cSSSP 

14. -f ^WMIW13 6(4. ttttl^tiJ:t^je»jSfl" 
B*. H 2 (C^rT 4 3 (C. 5 V7L aOrtSPT-HMt Lfc 

[0 0 16]fyU(4. 12 0W, 1 5 0W^<7)ftJE7klg 

7^7^, ? y ?°m&tf fete? yyn&ntz , 1 

7 0 h z <o£SJS»»tc:fir* iacx^f -y f-y^jR^Q 
l ~q 4 Z*y/Jt7Mmt h . 



[0017] <I:M=4 0.02(a) (C^-f 5 >:A013!J 
«H^t*stt*«aiia<OE«Dltt. gc5S$t(402 
(b) KSrriofc:. S^SPfci 0*<7>D 1 X 0 *>*SV^ 

EKDOfc^w-*. -etT. 02 (c) fcjjcria 
m-ytz^com^^mmcomiD 2 t^rt . mmp 

izX *)fflK<?Wmn*<7>l> 2 4 0 fc^D 2 ' 

S. ft-5t. HSKIStoffifitfD D2' &g 

TD2^-fb^--i»4T. mitmmizvyTLsiZjm 
[0018] — mflaa^gai^D ikdo, d 

2 ' £gT D 2 {zmtth<DX\ f- a «yy^JffllgP 1 3 0 
(4. 03OAfc*c?-4o(C. 5^7^*6^3511: 

£-£.g>4d(cxw -yif-y^'S^Q l \<n^y/^ypm 
Z'trd. -T^^. 02(a) cDggitD l<0k£f4. 5 
yy°WEtfJ&&W±v 1 a 1 C^r^i o fc. X-f -yf-y 

rm=FQi i<?>*y/*y®mim\ vmv i&t>m 

2(b) oratD0fe3B<W*iaili, 5>-rmJE**V l 
aOfct^CTTtf^otC X-f •y^-yi7'fR ; FQl \ <T> 
Tty/J-ymfflZ'tTO. -eLT. 02 (b) cowm<& 

imt tx utrfe<«v>fc», «ffiia<ogai36*D oj&>4> 

D2' *JSTD2fc:^fk;-r&|BH4. 5>-rmj£#V 1 a 
0HV1 a l^gT^^yf^SBBtO^^BJEV 
1 a2tt«(^b#t4J:3t, X-f yf-yjy-^Ql 
lc7)^-y/jj-7SiJffll*^T3. ^rfc. 03tfcOPAl{4«! 
3lW)MfPSlfeic J: S 5 yrnmo^tM*^. 
[0019] IXh. SI l HM®®C4tL(4. 5 yy°W± 

i 5 y 7<?)#4iZ S ^ (CMJ4-T i ^'T'# ^ . MffiflSE 

Loseepia^)ft/j>iaitDofc:tiv^r. r-tw&tm 

«>, ii^4 0i>**tfek=5:i». 
[0020] (S(2lSfft^B) H4{4*fBBHt=«SIS2 

mimmconmmwcDffij&mx'fo & . 

[002 1 ] m2H)5fe^^mj!S^S(4. 04 Ictk-TJ: 

a « B a B ro 9 9 mcowMmmx'fo ~> x . mm* 

ft) t5£x/yy7L a *m i mmrnmt mmizmtx^ 
hm\ mimmmmtcomm^tLx. Dc-Dcn 

^W2 1, DC-AC^}^2 2*34^$IJfflia52 3 

[0022] DC-DCrjyy\'-^2 1(4. X^yfV 
^SHF (WitfFET) Q2 1. Ayy?9\,1 1. ^ 
-f h'D 2 l . a yfyy-c 2 l HXUMUR 2\\,z 
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mmz x o we-*- ft «> vx-h ft . 

[0023] DC-ACM2 2(1 DC-DCay 
i^r—j? 2 1 h^yrLah^^lSSfLJty^'D >y 
vfllfifcWU -yf-y^^ (W^.(i'FET) Q1~Q4 

>y??L2 2£h'l;:J:9fl§JjSt£*i.ft'r >vn*-?T&o 

J; 0 , DC-DCrr yA-? 2 1 frbrtWl 
i:?Sitt7vrLat:«)&tSi^S. D 

y/L atc©«ffi^°;WX2rEpJirr-i.-f 71rA 9 22\ 

mmmmm^w*) t. sss, stiiR2 2 2fcj: 

V'nyfytc 2 2 2ti >9ffi£§*u ttMHSfc-f ?t 

ft. 

[0024] MMU 23il =7 >7°mfflfo&7u -v7 2 
30, 7 yy°m&mttira 7^231, «*?IH7n -y 
^232, RJtHm-9«iJ»^a 7?233, HIi?±/n 
7^234, BfEf- a vsmwyu 7?235. j£*TfJ 

gijya 7?236. mmmmm-fu > y ?23 7&£iF 

7)V7 >J <y &m7n -y ? 2 3 8 & t' t,Z X 0 fl§)££ *U 
DC-DCayyS-^2 li3j;t/DC-AC^^2 2 
c7)#X-f yf-y^lg^^-y/^^SiJffllSr^fo 

o „ mum 1 9EM9emoMtPff 1 3 1 mmmm^ff 
omK m2mtmmcrmmt lx. mmztitz^yy 

-t&t. ? yymmrffmmmftTfo ft miz&mm e l 

mkiz$imm%mzmt2-£&x?iz, *>r -^yym 
=?- q 1 ~q 4 co>r y/^ymmzfto . 

>-ra. ^7>-7'«s<^8 0—1 2 0 %£>5£tSKffli*i 
tfvmmcnim.mntzMz&ikfh . * lt . a 

fc*£jWKfi$r ft toftt . y yylzj- 5 >y * jW£ t ft 
id. 

[0026]-^ .hKJglSRirCtt, PUBfl 5 0W 

$ffl&T®&bmme>f&&wT-&mz%:*). mz±Mh 
[ o o 2 7 ] *zx\ m2mtmmx'U. mm»2 3 



ftidlc. S5#JB«»Srl>fv^fc:^bS-fr*llii|«*ffa 

stteKH-eo-etij; 0 i±#-rft 3-mfi§E l^s 
mmm&&^izmk%^mm*'iTo<?>x'foh. 

[0028] mUi, 12 0W, 15 0W^5y7« 

^170HzK4 OOHzt^-fb^-fr. 5e*8SEH£± 
[Uft£#. £#J3i£&£l 7 0HzH80HzCM 
$i*-ft<0-C£>ft. 

[0029] J2Uu H2S|jJ6ffi2gUcJ:ix«:\ 5>rmjE 
LT^$*ft i h . ^ixtc 

[0030]^, g&2H£fem<rm. ^y^w, 
yr«E*«jetS9 yymKfrt>^t~t& t . ? y?°mm 
J2 ir Sri^o 9 y 7° iz& \^x *> mi. h . caj t \z 

1 2 0Wl«5yr^ 1 3 0WCjfifl"S-£4%6\ 35# 

JSI^iSc. o-t05 yy-izm-ZMimmit: 17 0Hz 

[003 1 ] (H3^M®) fl!3|W)iM«WJfe'Ctt, 

fl"«i«Rii . 5 y rm&n&mz mm <mx.ano 

Hz%tlzmi£ZtiX^tz. zcotztb. 5y7tE^± 

"Ccb & fe«> . 7 yy°mmco±.mz xk>7 yTvmtffifr 

[0032] -e^T-. &3mtmmxn. mumn 
tzii^2mmmmcomwmm^mmmzMLx , yyy 
mm<7)m&&$ki l zmtx$i&m *»t£Mfcs-£&.fc a t 

x-f -y^y^fl^Q 1 ~Q4 ^^-y/^-^-TftSiJ^ji 
ffl^fift. o^D, m5cr>&tz^-tXolz^ ?yy°W± 
C0tfiiii%imzj& tX , S£jgP Sr#S®E Lc05t^^Hc 
^St-C^«$^ft3c#^^C (HTI^TiS^) £ 

0^, yyy°njjcz±.%-Zit. yyy"9M 
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wsrffifc «t I. ^ >rtA . 5 yr^*>sefcM£ jjc*-. 

[0033] £OJB3Htim«>Mfl(C J:*Uf, ^jg* 

lt^-t a -r fc * k fc *> *c9 vmtgt. 

[0034] 

{jar-jet**.!: ofcM ye-^y*a*£Htrs*M££ 

d c - d c tmMiyyyt comzM § tut a 

i-vymTcD^ v+yrmfttzx*)* buIEdc-dc 
mi^&fr&comjjz&ffMMzmiLxmi? yyiz 
mt&t&Dc-Acgm&Btb&mx.* ^dc-ac 

mm7yy°<vft®x*M^itLtz&mzmm---ttcon 

x o izmm- &cr>x\ &nmn9&K»&&fi&k 
LfcssBB^rat**, mmmi< l znjfe^-%mm<7M 

m^m^zftim- & mmm^mm^h & xcom , 5 v 

[0035] m$i%2nmn?mi. msm 1 tm<vn 
wmwiz&^x , ffte^ yrcoBsti-^^i^^f 
*>, i?iBS#is^i!c{4, 5 yymmrffefe? yym&fr 
bZM&im? yyw&zintsnmimmzgtfk? t 
t . ? yyn&w&fc? yyni±£ tci±%&mftftx'$> 
mizmi~ftnmmn&ftimMztf(.g : -r&mmb m 



m<r>^*imz*thmm.i,z$i-\kt&<7)x\ 7^1 
j±tfim7yymj±j)*$>$zikLxi>. ttzn^yymB 

zmitbrnmiz. mm^^Mm^z^m^^^^z 

[0036] m?m3Mffi<mwiz£ixtf^ it^«2ie 
m^mwmm^zn^x , ^yrmz^tbinovm^ 
mm*.. mmxmmmtimimiii^&cDikiiiWimz 
mtx^t-t&cox\ i. vmrnizmm^ftmsiftizm 

[Hffl<7)fS#=5rlJiBJ] 

[01 ] *m\izi%&mimimmcomimm<7>mfm 
xtbh. 

im2i mmm<7)&M.b7yy°n&b<7>mimm.wmx' 
[03] mmrs^m b ? ^time*: ^ro£<otra0-c- 

[04] *^BflW^«»m2»^S|cr)«?®^a^^0 
[ 0 5 ] $ 3 V vc . SB 1 * 2 HJ>S0 

X'hh. 

[06] ®3HiW:t3V^. SSl4fctiflS2!QeB 

®<om^s<o^jfflisp^*r Lr3fiffl^ixs$ijffli<^ijiB30 
[07] -w^«ffi^so^>-rtjo^-r#*ffi^si 

DC giiEtil 
La 5>-7 

11, 2 1 DC-DC3yA'-? 
12.22 DC-AC» 
13, 2 3 ftJPgP 



[03] 



[07] 
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(a) KfliiOfiniE- 

EL CL 



(b) 



e1 eL cl 



■tmoo 
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[HI] 



[02] 




132 



„ 3 



a ,_ 



134^ 



, uJ 



131 



La L 

1 1 DC -DC^yyW 

1 2 DC AC£&# 

1 3 fSMfft 



Dl 



to) HniD^€I|H 

D2 



EL %. CL 




[04] 



DC370V KJ—V>5 O 




[06] 
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[05] 



.atr«»« 




mm^m m nm 



cm mm 



*m am 



02) ^mm ma mm 

M&^mwmw, 3tb 9 mm 

(72)»»t /Ng auias 

*RgTfi&Jl|lE#fi§ 3TI9 #14^ BJ^- 

02) ^mm fe** ffifei 

^Rg7fj^JI|K^fiS3TS9#14-f- bh,^ 



^jmwwmm^3TS9mu^ mm 

02) >m n± 

±mwwnmmm3TS9mim- mm 

C72)fffiB« ±<5S *?- 

^cKmseii i Ktf « 3 t a 9 mm- mm 

02) ^mm mm mm 

*vmm i izgrfi 3 t a 9 ^-t- 

F?— 3K072 AA01 AC11 BA03 BB10 BC01 
BC03 CA16 EB05 GA02 GB18 
GC01 

5H007 BB03 CA02 CB05 CB09 CC12 
DA05 DB01 DC02 DC05 
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